Postreplication repair defects in mutants of Drosophila melanogaster.
Mutants of Drosophila melanogaster which are defective in DNA synthesis have been identified among mutagen-sensitive stocks through analysis of both organ and cell cultures. A new procedure employing larval brain ganglia allows poorly fertile or sterile mutants to be analyzed for the first time. Parallel studies were performed in both tissues to establish the sensitivity of the new assay relative to that of the proven cell-culture assay. Damage was induced in the DNA of cultured cells with UV irradiation and in that of ganglial cells with the carcinogen N-acetoxy-2-acetylaminofluorene. Cultures were then pulse-labeled with 3H-thymidine, incubated in the absence of thymidine, and the newly synthesized DNA was analyzed by alkaline sucrose gradient centrifugation. The molecular weight of labeled DNA from mutant cells was compared with that from control cells to assess the effect of the mutant on DNA synthesis. Among 16 mutant stocks that were scanned in either or both tissues, seven show reductions in DNA synthesis using an undamaged template. Mutants at five different genetic loci [mus(2)205, mus(3)304, mus(3)308, mus(3)310 and mus(3)311] possess a reduced capacity to synthesize DNA on a UV-damaged template in primary cell cultures. Four of these five defects can also be detected in carcinogen-treated organ cultures. Two additional defects in postreplication repair were observed with the brain-ganglia assay in strains that cannot be assayed in cell culture [mus(1)108, mus(2)206].